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[DESCRIPTION] 

[Invention Title] 

CONDENSING APPARATUS OF DISH WASHER 

[Technical Field] 

The present invention relates to a dish washer, and more particularly, to a 
condensing apparatus of a dish washer capable of condensing steam that is created 
during a drying cycle. 

[Background Art] 

A dish washer is a home appliance that uses a wash pump to circulate wash liquid 
to be sprayed from spray nozzles to wash dishes placed in an upper and lower rack, 
and dries the dishes after they are washed. 

Conventional dish washers have an air duct for outwardly exhausting hot, moist 
vapor that forms during a drying cycle. This air duct is installed on the door of the 
dish washer. After the drying cycle is completed, a dryer fan rotates to vent the hot, 
moist vapor into the air duct. The vented vapor is discharged outward from the 
front of the dishwasher through a steam vent formed at the front of the door. 
However, such a condensing apparatus of a related art dish washer expels hot, 
moist vapor directly out into an interior of a room. Accordingly, it can be directly 
expelled towards persons near the dish washer, and can cause bums and other 
discomfort. Furthermore, the expelled vapor can affect wallpaper and wood inside 
the room, causing corrosion and deformation thereof. Moreover, the expelled hot, 
moist vapor can condense and collect on the floor around the dishwasher, which 
can cause passers-by to slip and injure themselves. 

[Disclosure] 

[Technical Problem] 

To solve these problems, the present invention provides a condensing apparatus of 
a dish washer that can reliably condense the moisture from the vapor created in a 
drying cycle, and prevent the vapor from being directly expelled outward from the 
dish washer. 

[Technical Solution] 

To achieve the above objects, there is provided a condensing apparatus of a dish 
washer including: an air duct for circulating and condensing vapor from inside a 
dish washer tub; a condenser fan for blowing air at the air duct to exchange heat 
with the vapor circulating inside the air duct; and a blower including a dryer fan 
for providing suctioning force to suction the vapor from inside the tub. 
According to another aspect of the present invention, there is provided a 



condensing apparatus of a dish washer including: an air duct for circulating and 
condensing vapor from inside the tub; a dryer fan for generating suctioning force 
to suction vapor from inside the tub into the air duct; a motor for driving the dryer 
fan; and a condenser fan for blowing air at the air duct to exchange heat with the 
vapor circulating inside the air duct, the condenser fan being driven by the motor. 
According to a further aspect of the present invention, there is provided a 
condensing apparatus of a dish washer including: an air duct for circulating and 
condensing vapor from inside the tub; and a condenser fan for blowing air at the 
air duct to exchange heat with the vapor circulating inside the air duct. 

[Advantageous Effects] 

An advantage of the condensing apparatus of a dish washer according to the 
present invention is that a separate condenser fan is installed to blow air towards 
the air duct, so that hot, moist vapor formed during a drying cycle can be vented 
into the air duct and quickly condensed. 

Another advantage of the condensing apparatus of a dish washer according to the 
present invention is that vapor that has passed through the air duct and has been 
de-moisturized flows back into the tub of the dish washer, and is not expelled 
outside the dish washer. Accordingly, users near the dish washer being injured or 
articles such as wallpaper and wooden fumiture being damaged and deformed by 
the vapor can be prevented, 

A further advantage of the condensing apparatus of a dish washer according to the 
present invention is that because the dryer fan and the condenser fan are driven by 
a common motor, the above effects are achieved by the condenser fan while its 
operational efficiency increases. 

A still further advantage of the condensing apparatus of a dish washer according to 
the present invention is that due to a ridge formed in the vapor passage inside the 
duct, condensed water is caught by the ridge. Therefore, the condensed water 
vapor is reliably condensed, and processing of the condensed water becomes 
easier. 

[Description of Drawings] 

The spirit of the present invention can be understood more fully with reference to 
the accompanying drawings. In the drawings: 

Fig. 1 is a sectional view of a dishwasher having a condensing apparatus according 
to the present invention; 

Fig. 2 is a perspective view showing the front of a dishwasher having a condensing 
apparatus according to the present invention; 

Fig. 3 is a frontal view of a condensing apparatus according to the present 
invention; 

Fig. 4 is a frontal perspective view of a blower for a condensing apparatus 



according to the present invention; 

Fig. 5 is a rear perspective view of the blower in Fig. 4; and 

Fig. 6 is a rear perspective view of an air duct for a condensing apparatus 

according to the present invention. 

[Best Model 

Hereinafter, preferred embodiments of a condensing apparatus of a dish washer 
according to the present invention will be described in detail with reference to the 
accompanying drawings. 

Fig. 1 is a sectional view of a dishwasher having a condensing apparatus according 
to the present invention. 

Referring to Fig. 1, a dish washer 100 according to the present invention includes 
a tub 110 forming the outer shape of the dish washer 1 00 and a wash compartment 
within, a door 113 formed at the front of the tub 110 for opening and closing the 
wash compartment, and a sump 1 70 formed at a lower central portion of the tub 

1 1 0 for holding wash liquid. 

In further detail, the door 113 has a front panel 1 1 1 forming the exterior thereof 
and a liner 112 installed behind the front panel 111. An air duct according to the 
present invention (to be henceforth described) is installed between the front panel 

111 and the liner 112. 

Also, a wash pump 1 80 for pumping wash liquid stored in the sump 1 70 under 
high pressure is formed inside the sump 170, and a wash motor 190 is mounted 
below the wash pump 180 for driving the wash pump 180. 

The dish washer 100 fiirther includes a water guide 140 providing a route for wash 
water pumped by the wash pump 1 80, a lower spray arm 1 60 provided above the 
sump 1 70 and formed at the bottom of the wash compartment to spray wash water 
upward, an upper spray arm 150 extending vertically from the upper portion of the 
water guide 140 and located in the central portion inside the wash compartment, 
and a top spray nozzle 155 formed at the ceiling of the tub for spraying wash liquid 
in a vertically downward direction. 

Also included are an upper rack 120 installed above the upper spray arm 150 for 
holding dishes to be washed by the upper spray arm 150, and a lower rack 130 
installed above the lower spray arm 1 60 for holding dishes to be washed by the 
lower spray arm 160. 

In more detail, the upper rack 120 is supported by rails (not shown) on the inner 
walls of the tub 1 10 to be capable of moving forward and backward. 
An explanation on the operation of the dish washer 100 according to the present 
invention will now be given. 

First, a user opens the door 1 1 1 of the dishwasher, and pulls out the upper rack 1 20 
and/or the lower rack 130. Then, dishes are placed on the racks 120 and 130. Next, 
the user closes the door 111, turns the power on, and activates the dish washer. 



When the start button is pressed on the dishwasher 100 and the wash cycle begins, 
wash Hquid from a water supply enters the sump 170. After the entry of a 
predetermined amount of wash liquid into the sump 1 70 is completed, the wash 
motor 190 is activated. An impeller (not shown) attached to the wash motor 190 
shaft and installed in the wash pump 1 80 rotates, pumping the wash liquid to the 
lower nozzle 160 and the water guide 140. 

The wash liquid pumped to the water guide 140 moves to the top spray nozzle 155 
and the upper spray arm 150 to be sprayed therefrom into the wash compartment. 
The dishes stacked on the racks 120 and 130 are cleaned by the sprayed wash 
liquid. 

Here, the top spray nozzle 155 sprays wash liquid vertically downward, and the 
upper spray arm 150 sprays wash liquid vertically upward to wash the dishes 
stacked on the upper rack 120. 

Additionally, the lower spray arm 160 sprays wash liquid vertically upward to 
wash the dishes stacked on the lower rack 130. Also, spray holes may be formed 
on the bottom of the upper spray arm 150 to spray wash liquid downward to 
simultaneously wash the upper portions of dishes stacked on the lower rack 130. 
After the wash cycle is completed, contaminants in the dirty wash water collected 
in the sump 170 are removed by a filter (not shown). The wash water from which 
the contaminants are removed is then discharged from the dishwasher 100 via a 
drain pump (not shown). 

When wash liquid is discharged to the outside, clean wash liquid is routed into the 
sump 170 via an entrance hole and is discharged through the nozzles 150 and 160 
in the same manner as in the wash cycle. The clean wash liquid that is discharged 
rinses the dishes in the racks. 

When the rinse cycle is complete, a drying cycle is implemented, to complete the 
entire wash cycle. Here, in the drying cycle, hot air that enters the tub 110 absorbs 
moisture from the dishes. Thus, the hot, dry air in the tub 110 becomes hot, moist 
air. The hot, moist air passes through an air duct (not shown) installed at the front 
of the liner 1 12 on the door 113, and is discharged from the tub 1 1 0 to the outside. 
The discharging of moist vapor through the air duct will now be described with 
reference to the drawings. 

Fig. 2 is a perspective view showing the front of a dishwasher having a condensing 
apparatus according to the present invention. 

Referring to Fig. 2, the air duct 200 according to the present invention is installed 
at the front of the liner 112, and is protected by the front panel 111. 
In fiirther detail, a blower 210 is installed at one end of the upper portion of the 
liner 112 to allow the moist vapor to be discharged into the air duct 200 from 
inside the tub 1 10. The blower 210 is connected to the air duct 200. Therefore, the 
moist vapor that is suctioned by the blower 210 flows along the air duct 200. Also, 
installed at the front of the blower 210 is a condenser fan 240 for blowing cold air 



to lower the temperature of the moist vapor flowing through the inside of the air 
duct 200. The condenser fan 240 evenly circulates the cold air, which is supphed 
at the top of the air duct 200 to flow towards the bottom thereof. Therefore, the 
blower 210 may be disposed at the top of the air duct 200. 

A moist air absorber 1 15 is installed at the lower portion of the air duct 200 to 
absorb the cool air discharged from the air duct 200. The moist air absorber 1 15 is 
supported by a bracket 1 1 4 at the front of the liner 1 1 2 connecting either side 
thereof. The moist air absorber 115 used may be made of a porous material such as 
a sponge. 

The moist air leaving the tub 110 during the drying cycle in the above embodiment 
flows through the blower 210 and the air duct 200. The air that is condensed while 
exiting the bottom of the air duct 200 passes through the moist air absorber 1 1 5 to 
be re-circulated. In other words, the condensed air that leaves the air duct 200 is 
diffused as it passes through the moist air absorber 115, and is expelled from the 
bottom of the dish washer 100. Accordingly, a user is not directly subjected to the 
air expelled from the air duct 200. 

Fig. 3 is a frontal view of a condensing apparatus according to the present 
invention. 

Referring to Fig. 3, the condensing apparatus of a dish washer according to the 
present invention includes: a blower 210 installed at the front of the liner 112 for 
suctioning air from inside the tub 110, and an air duct 200 that is coupled to the 
front of the blower 210 at a top portion of the air duct 200. Installed within the 
blower 210 is a fan (to be described later) for suctioning air from inside the tub 
1 10. A condenser fan 240 for blowing cold air to lower the temperature of the air 
duct 200 is integrally coupled with the fan and is installed at the front of the 
blower 2 10. 

Specifically, the air duct 200, as illustrated, is bent a plurality of times to form a 
meander line in order to lengthen the passage for air flowing through the air duct 
200. Disposed at a lower portion of the air duct 200 are a condensed water 
discharge port 201 for discharging condensed water from the air cooled while 
flowing through the air duct 200, and a vapor exhaust port 202 for exhausting the 
air that flows through the air duct 200. 

The vapor exhaust port 202 formed at the end of the air duct 200 is formed 
vertically. The straight portion 208 connecting the curved portion (where the 
condensed water discharge port 20 1 is formed) and the curved portion (where the 
vapor exhaust port 202 begins) is inclined at a predetermined angle. Specifically, 
the curved portion at the point where the condensed water discharge port 20 1 is 
formed is disposed below the curved portion where the vapor exhaust port 202 
begins. Accordingly, the condensed water flowing along the inside of the air duct 
is ultimately discharged at the condensed water discharge port 201 into the tub. By 
dividing the end of the vapor exhaust port 202 into an opposing dual port, the 



vapor exhausted from the air duct 200 passes through the moist air absorber 115. 
In the above structure, the hot, moist air inside the tub 1 1 0 is suctioned by the 
blower 210 into the air duct 200, The hot, moist air flows along the air duct 200, 
and exchanges heat with the cold air fed by the rotating condenser fan 240. The 
cold air may be fed by the condenser fan 240 to flow along the outside of the air 
duct 200. The water vapor is condensed through the heat exchange, and the 
condensed water re-enters the tub 110 through the condensed water discharge port 
201 . The air is then exhausted through the vapor exhaust port 202 to the outside. 
Fig. 4 is a frontal perspective view of a blower for a condensing apparatus 
according to the present invention. Fig. 5 is a rear perspective view of the blower 
in Fig. 4, and Fig. 6 is a rear perspective view of an air duct for a condensing 
apparatus according to the present invention. 

Referring to Figs. 4 through 6, the air duct 200 according to the present invention 
includes a water vapor intake port 204 at the top of the air duct 200 for intaking 
water vapor provided by the blower 210, and a vapor passage 207 that the water 
vapor that enters the water vapor intake port 204 flows through. 
In detail, the vapor passage 207, as explained above, is formed with altemating 
curved and straight portions 205 and 206, creating a meander line. Therefore, the 
water vapor spends a longer period of time within the vapor passage 207. As the 
water vapor flows along the vapor passage 207, it encounters resistance that 
makes it contact the inner surface of the air duct 200, thereby increasing heat 
exchange effectiveness. 

Additionally, the vapor passage 207 has a ridge 203 formed to protmde a 
predetermined height from its floor. The ridge 203 protrudes a predetermined 
height from the floor at a point where the straight portion 206 ends and the curved 
portion 205 begins, or protrudes a predetermined height from the floor at a 
predetermined point along the straight portion 206. By forming the ridge 203, the 
condensed water (formed during the passage of water vapor through the inside of 
the air duct 200) collects on the floor of the air duct 200. 

The blower 210 that blows water vapor into the air duct 200 has a dryer fan 230 
installed within and a drive motor 220 installed at the front for driving the dryer 
fan 230. Installed at the front of the drive motor 220 is a condenser fan 240 for 
blowing cold air for cooling the water vapor flowing through the inside of the air 
duct 200. The drive shaft of the dryer fan 230 is connected to the condenser fan 
240, so that the dryer fan 230 and the condenser fan 240 rotate together. 
Because a single drive motor 220 rotates the dryer fan 230 and the condenser fan 
240 together, a separate motor for driving the condenser fan 240 is not required. 
The condenser fan 240 increases heat-exchanging effectiveness by evenly 
condensing the vapor circulating inside the air duct 200. Because a separate motor 
for driving the condenser fan 240 is not needed, the structure of the blower is 
simplified and compacted. The dryer fan 230 and the condenser fan 240 may be 



cross-flow fans that suction air towards the shaft and discharge air in a radial 
direction. 

Formed at the front of the blower 2 1 0 is a water vapor exhaust port 211 connected 
to the water vapor intake port 204 of the air duct 200, and a water vapor suction 
port 212 for suctioning water vapor from inside the tub 1 10 is formed at the rear of 
the blower 210. 

During a drying cycle, the dryer fan 230 and the condenser fan 240 operate, and 
the water vapor inside the tub 1 1 0 is suctioned through the water vapor suction 
port 212 into the blower 210. Then, the water vapor is discharged through the 
water vapor exhaust port 21 1 and flows into the air duct 200. The water vapor that 
flows into the air duct 200 exchanges heat with cold air provided by the rotating 
condenser fan 240. 

As described above, the vapor passage of the air duct 200 is formed in a 
meandering line, and the condenser fan 240 is installed at the front of the blower 
210, so that hot, moist air from inside the tub 110 can be cooled rapidly. 
The condensing apparatus of a dish washer according to the present invention has 
a separately installed condenser fan that blows air towards the air duct, so that hot, 
moist air generated during a drying cycle is able to quickly condense while 
flowing through the air duct. 

Also, in the condensing apparatus of a dish washer according to the present 
invention, vapor that has passed through the air duct and has been de-moisturized 
flows back into the tub of the dish washer, and is not expelled outside the dish 
washer. Accordingly, users near the dish washer being injured or articles such as 
wallpaper and wooden ftimiture being damaged and deformed by the vapor can be 
prevented. 

In addition, the condensing apparatus of a dish washer according to the present 
invention has the dryer fan and the condenser fan driven by a common motor, so 
that the above effects are achieved by the condenser fancondenser fanrational 
efficiency increases. 

Furthermore, the condensing apparatus of a dish washer according to the present 
invention has a ridge formed in the vapor passage inside the duct, so that 
condensed water is caught by the ridge. Therefore, the water vapor is reliably 
condensed, and processing of the condensed water becomes easier. 
While the present invention has been described and illustrated herein with 
reference to the preferred embodiments thereof, it will be apparent to those skilled 
in the art that various modifications and variations can be made therein without 
departing from the spirit and scope of the invention. Thus, it is intended that the 
present invention covers the modifications and variations of this invention that 
come within the scope of the appended claims and their equivalents. 

[Industrial Applicability] 



The condensing apparatus of a dish washer according to the present invention 
reliably condenses steam, and can prevent vapor from affecting persons/objects 
outside the dishwasher. Therefore, the condensing apparatus has a wide industrial 
application. 



